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(54) LINER MANUFACTURE METHOD 
(57) Abstract: 

FIELD: plastic working of metals, in particular, cold plastic deformation method. SUBSTANCE: method 
involves manufacturing two parts, pipe and enclosure, from materials with different elastic limit; 
assembling parts by installing pipe in enclosure with space between their walls; subjecting part 
made from metal with lower elastic limit to plastic deformation. EFFECT: increased efficiency and 
Improved quality of liner. 2 dwgs 
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(54) CnOCOB M3rOTOBJlEHW51 JIEftHEPOB 
(57) Abstract 

Mcuanb30BaHHe: o6pa6orKa Merannoe AaBneHweM, b uacTHOCTH. o6pa6orKa mctoaom xojioahoh 
nnacTHMecKoft ^e4>opMaujiM. CymiiocTb w3o6pereHHH: ronoraBjniBaioT ABe flerajni - Tpy6y w o6ojionKy to 
MaTepnanoB c paajTMMHWM npeAenoM ynpyrocTH. Co6npaK>T ynoMHHVTbie fleTaroi rr/reM ycraHOBKH Tpy6bi b 
ooononKy c 3a3opoM. nocne c6opKH ruiacTMMecKOH ;;e4>opMauwH noABeprawT flerajib, rarxrroBJieHHyio 1*3 
MeranJia c weHbinHM npeAenoM ynpyrocTn. 2 mi. 
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Description [OnHcanHC H3o6peTenral: 



M3o6pereHMe othocmtch k xojjoahom o6pa6oTKe Meraanoe njiacnwccKMM A«f>opfc tM P oeaHMeM h Moxer 6biTb 
iicn0Jib3OBaHO, HanpHMep, f\nn H3roroaneHMn neiiHepoB ujuihhaf>ob mraHnoBfoix He<J>THHbix HacocoB. 

M3BecTCH cnoco6 H3roro an ei cun netmepoD, cornaciio KoropoMy TOKKOCTeHHan Tpy6a BcraBJmercn b 
o6onouKy c 3a3opoM |1| Mty&py HapyjKHOH noBepxHOCTbio Tpy6w m HHyTpeHHew nooepxHocrtJo o6onomui 
MMeercH oaoop. 

He^ocraTKOM npKBe^einioro cnoco6a nBJwerctt HarawHe 3a3opa MexAY Tpy6ow m ooonoMKOM, npiraoAHinero 
k cmuKCHioo jkcctkoctm neibiepa, a b HCKOTOptix cnyManx. HanpMMep, npw mroTOBneHMH upmmnpoB 

He<JrTHHbtx HacocoB H3 ndmepoB. 333op 3HamrrenbH0 cHHxaer KaMecreo nocne^yiomeH onepauaH 
ynpoweHHfl BHyrpeHHeii nooepxHocTM uymwppa. a30TwpoBaHMeM. 

M3bcctch cnoco6 H3roroaneHHH neibiepoB, cor/iacHO KoropoMy HapyxHyio noBepXHocrb Tpy6br m 

BHyTDCHHIOK) HOBCpXHOCTb oSoHOMKH H3rX)TaBJIHBaiOT KOHKMOCKHMH |2| HeflOCTaTKOM BbHUCOITHCaHHOrO 

cnoco6a HB/meTC« to, mto oh cjiojkhj^im b ocympcxBJiCHHM . CnomHocTb npc^craanHeT H3roroone«He 
conpnraeMbix noBepxHocreH h6o Tpe6yercH crporo coraacoBarb OAHoocHocrb kohmmcckom BHyrpeHHew 
noBepxHOCTM o6ojiohkh c KOHWMecKOM HapyjKHOM noBepxHOCTbio Tpy6bi. 

Taxrae H3BecreH cnoco6 iraroroBneHHH jiefeepoB, coraacHO KOTopoMy nocne c6opxn Tpy6bi c o6qjiohkovl c 
KeKoxopbiM 3a3opow no conpnraeMbCM noBepxHOCTHM, nefiHep noABepraxrr aBro<j>peTHpoBaHHJO (cm.tsm me 
crp.38) (31 t. e. imacnwecKOH ^e^opMaqmi Tpy6bi c i*ejibx> ycrpaHeHHH 3a3opa uemjxy Tpy6oH m o6ojiootoh, 
m o^HOBpeweHHOPO ynpowHemm Tpy6bi. 

HcAocraxKOM H3BocTHoro cnoco6a roroToaneHMH nenHcpos hbjihctch to, mto npn CKpenneHHH neMHepoB 
nocpe^CTBOM iuiacTKMecKOH ;;e<J>opManHn oahoh H3 ppvaneR JieitHepa (o6ojiomkh vum Tpy6bi). hc 
ywrbiBajoTCH MexamwecKMe CBoiicTBa MeraJuioB. hto He no3BOJiHer o6ecnewrb Ka^iecTBeHHoro , 
6e33a3opHoro CKperuieHKH Tpy6bi c ooonoMxoi* h, Rax cne^cTBue, npuBo^wT k HH3KOMy xa^ecrBy K3Aeram b 
uenoM. 

HanpHMep, npn roroTOHneHHH urcrniHApoB He^JTOHbix nrranroBbix HacocoB H3 cKpenneHHbix netaepoB, r^e 
Tpytfa TOTOTaanHBaeTCH M3 BbicoKonenipoBaHHOH a3OTHpyeM0M crajiw. a ooonowxa H3 HH3KoyrneponMCTOH 
crajiH, M3-3a BbnneyxasaHHoro HeAocraTita a npo^ecce a30TwpoBaHHH ujttnuHnpoB H3 3a3opa Bt^ejiyocrrcH 
ra3bi, npeiurrcTByioii^ie HopMajibHOMy npoTeKaHico npouecca a30THpoBaHHH, b peoyjibTare uero pe3KO 
B03pacraeT BpeMfl a30THpoBaHHH h CHmKaercfl xanecrBo a30TMpoBaHHH no Bep xhoctm umiMHApa h Hacoca b 
menoM. 

3aAaweM H3o6pereHKH 5rontHercH pa3pa6orKa cnoco6a raroToaneHWH jieiiHepoB, oeecne^KBaiompro 
Ka^iecTBeHHoe 6e33a3opHoe coeAwueHMe Tpy6bi c 060/10^1x011 11 noBbuneime MecTKOCTH jieuuepa. 

yKa3aHHbiM TexHMMecKMM pe3yJibTaT AocTHraercH tcm, mto npw M3 potobji chmh jiewHepa, BXJiiOMaiotqero 
M3roToaneHMe ppyx. Aerajiew Tpy6bi m o6ojiomkh w c6opKM wx jipyr c jjpyroM c 3a3opoM, corjiacHo 
H3o6pereHMio nnacniuecKOMy Ae4>opMMpoBaHHK) noABepraxyr nerrsju*. loroTOBJieHHyio 113 Mera/uia c 
MeHbUMM npeAenoM ynpyrocnt. 

Pe3yjibTaTOM peineimn nocraBJieHMOM 3aAaw jmnnercM to, mto npw B03Ae*fCTBMH Ha Aerajib, 
loroToaneHHyK) m Meraruia c MeHbnmM npeAenoM ynpyrocTM «epe3 itee koj B03AewcTByeM Ha Aeranb c 
oonboona npeAenoM ynpyrocrn. 

nocne chhthh Harpy3Kw b ACTajui c MeHwnHM npeAenoM ynpyrocTM ocrawTCH ocTaTOMHbie luiacrMMecKMe 
Ae4>opMai|HH, a ReraJit, c 6onbiiiKM npeAenoM ynpyrocni npMMer cbow nepBOHawajibHbie pa3Mepbi m 
6e33a3opH0 npwnH»er k conpHraeMow noBepxHocni ynpyrow j\ev3jm. 

Ha 4>mt. 1 M3o6pa«eH cnoco6 coeAHneiom /leibiepa, b KoropoM o6onouKa n3roToaneHa M3 MeranJia c 
MeHbimiM npeAenoM ynpyrxxrrM, a Tpy6a M3POToanena w3 Meraruia c 6onbniHM npeAenoM ynpyrxxmi; Ha 
4>nr.2 cnoco6 coeAHHenMw /leimepa, b KoropoM ooojiouxa h3Poto bjich a W3 Meraruia c oojibonfM npeAenoM 
ynpyrocni, a Tpy6a M3roroaneHa M3 MCTanna c MCHbuiMM npeAenoM ynpyrocrM. JTewHepa H3POTaBnwBaK>T 
cneAyiotiniM o6pa30M. 

riepBoiiaManbiio M3rorannMBaioT o6ojiowKy 1. nocne 3aMepa oHyrpeHHero A MaMeT P a o6onoMXM 1 
o6pa6arbiBaiOT no Hapy^Kiiow noDCpxnocTM rpy6y 2, o6ecncMMBan rapairrwpoBanHfctii 3a3op uempy 
conpnraeMfciMM nooepxHocrm^n. nocne c6opKW ooonouKM 1 c rpyooif 2 neimep nocrynaer iia onepainuo 
CKpenneHHH. CKpenneimc ocymecTfinnercn nocpcACTBOM A«J>opMaiziiM oriiovl M3 conpHraeMbix fleTaneA 
o6ojiomxm 1 iuim Tpy6bi 2. flc<J)opMaLq«o mo who npoBOAHTb npw noMomM bwcokwx Ra&meiuwL wwakoctm, 
pa30B, cnocoooM kobkh, o6KarKM. A 0 P HOBaH * tR vuin APy rMX choco6ob. 

Ha (Jjwr.l noxaaan oy^vui M3 B03MOAiibix BapnairroB cKpennemiyi neiinepa. b xoropoM o6onowa 1 
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roroToancHa W3 Mera/uia c MeHbnmM npejjenoM ynpyrocm, a Tpy6a 2 to Meranna c 6ojiijiimm npe^enoM 
ynpyrocni. B npMee^cHHOM cayMae nnacTMHecKou AetJx>pMajjjni noflBeprajoT ooononxy I. flnn aroro na 
MerajuiopeacymeM o6opyAOoaHMM. HanpuMep, roprooHTanbHO-pacrotiHOM craHKe b BeprvnoxHOft 6a6Ke 
M3AemiH, no ocw craHKa ycraHannHBaioT o6KaTH0tt wHcrpyMeHT c fle<J>opMMpyioiUHMM pojTKKaMM 3. B 
CTc6cnb craHKa ycraHaanMBaiOT onpaBKy 4, Ha KOTopow nocpeflCTBOM umwjrra 5 3aKpcruiHKrr JiewHep. 

nocne HacTpowKM RefyopHOTpyvyuxvix pcuTMKOB 3 Ha pa3Mep MCHbdie HapyxHorx) jjMaMerpa o6qjioukm (paaMep 
no ^c<J)opMMpyiormiM pojiMKaw onpc^enHercH 3KcnepwxieHTanbH0, b 3aBMCMMocTH or /jwaMerpa neimepa, 
TOJimuHW creHOK o6qjioukh 1 h Tpy6bi 2 h MexaHMuecKKX cBoficTB Meranjia) pacKaTHOMy HHcrpyMeHTy 
coo6inaioT Bpama-rejibHoe ABJUKeHHe V, a Jieimepy nocrynaTenbHoe S, BbmonHHioT nnacriwecRyio 
Ae$opwauHK) o6ojioukh 1 h ynpyryio ^e^pMaugwio Tpy6bi 2. 

B CBH3H c paampjHbiMH MexaHHMecKMMH cBOMCTBaMH MerannoB oGojioukh 1 h Tpyou 2 b ooqjiohkc 
npoH30H^y-r xinacTHWecxMe j;e$opManHH, b pc3y/ibTaTe nero HapyraHWH h BHyrpeHHHM nwaMerpbi 
yMCHbraaTCH, a b Tpyoe 2 nporaofi^yr ynpyrwe flafwpMaijrai, rpfi nocne chhthh Harpy3KH napaMerpw 
Tpy6w B03BpaTHTCH B nepBOHa^ajibHoe ncjio^Keiuie, npw 3tom, npoH30MReT 6e33a30pHoe h KauecTBeHHoe 
CKpenneHHe jieMHepa. 

Ha (Jiwr. 2 M3o6pameH ohmh to D03wo?KHbix BapnaHTOB CKpeiuieHHH jiemiepoB, b KoropoM o6onowKa 1 
TOToroBJieHa to Mexaruia c 6ojibmHM npe^ejioM ynpyrocm. a Tpy6a 2 ho Mexajuia c MCHbumw npeAenoM 
ynpyrocTH. 

JlewHep ycTaHanniiBaiOT Ha npoTHJKHOH CTaHOK c yiiopoM b npwcnoco6ji eHue 6 o;;hiim to TopueB. B 
oTeepcTHc xpy6bi 2 bdo^ht onpaBKy 7, Ha Bbixon. b Koxopyio BBopa*ntBaiOT nopn 8. JJopn no napyjKHOMy 
flMaMerpy BbmojmeH Ha pa3Mep 6onbme pa3Mepa BHyTpeHHero /niaMerpa Tpy6bi 2. Bejnratna Harnra flopHa 
8 b OTBepcTHM Tpy6w 2, Kax k b npeAbmymeM cnynae t onpeAenneTCH 3KcnepHMeHxajibH0. ripia bkjiiomchhm 
onpaHKM 7 no^a™ S npoTOBOAHT nnacrHHecxyio Ae^opMauwio xpy6bi 2 h ynpyryio A^pMauHio ooojiowh I. 
npHBOAHmMX k 6e33a3opHOMy h k aMccTBCHHOMy cKpenjieHHJO o6ojio*ikh 1 c Tpyoofi 2, kbk h b np>CAbTOm^ eM 
cnyMae. 
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Claims l<DopMyna H3o6pcTCUM5iJ: 

Cnoco6 M3roToaneHMH /leimepoB, BK/nouaiomjiM irororoarieHMe Tpyobi m o6ojio^km, c6opKy wx ppyr c ApyroM 
nyrew ycraHOBxii xpy6bi b o6onowy c aaaopoM h nocneAyiom.ee ruiacTWMecKoe Ae<})opMKpo{3aHMe oahom mo 
co6paHHbix AeTajieif, OTmraawiiDwcfi TeM. wro Tpy6y w o6anonKy roroTaBJiMBaiOT H3 vceTajuiOB c pa3Hbn* 
npeAenoM ynpyrocro, a nnacTMMecKOM pptyophdaiipn noABepraioT j\emrit>, M3noroa/ieHHyio 10 Merajma c 
MeHbmHM npeACJioM ynpyrocra. 
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(54) LINER PRODUCTION METHOD 
(57) Abstract: 

Field: Plastic metal working and, in particular, metal working by the cold plastic 
deformation method. Substance of invention: Two parts — a tube and an enclosure — are 
made of materials with different limits of elasticity. These parts are assembled by 
inserting the pipe into the enclosure with a clearance. After their assembly the part made 
of a metal with a lower limit of elasticity is subjected to plastic deformation. 2 dwgs 
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Description: 

The invention relates to cold working of metals by the plastic deformation method and 
can, for instance, be used for the production of liners for oil-well sucker rod pump 
cylinders. 

A liner production method is known, which involves the insertion of a thin-walled tube 
into an enclosure so that there is a clearance between the outer surface of the tube and the 
inner surface of the enclosure (1). 

The drawback to this method is the existence of a clearance between the tube and the 
enclosure, which results in a lower rigidity of the liner, and in some cases, for instance, 
when liners are used in the manufacture of oil-well pump cylinders, this clearance 
considerably impairs the quality of the subsequent operation — the hardening of the inner 
surface of the cylinder by nitriding. 

Another liner production method is known, in which the outer surface of the tube and the 
inner surface of the enclosure are made conical (2). The drawback to this method is that it 
is hard to use. The difficulties associated with using this method are encountered at the 
stage of forming the mating surfaces since it is necessary to ensure the alignment of the 
conical inner surface of the enclosure and the conical outer surface of the tube. 

Still another liner production method is known, in which after the tube and the enclosure 
are assembled so that there is a clearance between the mating surfaces the liner is 
subjected to autofretting (ibid, p. 38) (3), i. e., to plastic deformation, for the purpose of 
eliminating the clearance between the tube and the enclosure, and, at the same time, the 
tube is hardened. 

The drawback to this liner production method is that in joining the liner parts by 
subjecting one of them (the enclosure or the tube) to plastic deformation the mechanical 
properties of their metals are not taken into account, which makes it impossible to ensure 
high-quality tight joining of the tube and the enclosure and, in consequence, results in a 
lower product quality. 

For instance, when liners assembled from tubes made of high-alloy nitrided steel and 
enclosures made of low-alloy steel are used in the manufacture of oil-well sucker rod 
pump cylinders the gases emitted while nitriding the cylinders from the clearance 
between the tube and the enclosure due to the above drawback interfere with the normal 
course of the nitriding process with the result that the nitriding time is considerably 
increased and the quality of nitriding the surfaces of the cylinder and the pump as a whole 
is impaired. 

The object of the present invention is to propose a liner production method ensuring 
high-quality tight joining of the tube and the enclosure and a high liner rigidity. 
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This object is achieved as follows. In the liner production process including the 
production of two parts — a tube and an enclosure — and their assembly with a certain 
clearance the part made of a metal with a lower limit of elasticity is subjected to plastic 
deformation. 

In deforming the part with a lower limit of elasticity, the deforming forces are transmitted 
through this part to the part with a higher limit of elasticity. 

When the loads acting on the part with a lower limit of elasticity are relieved it will retain 
residual plastic strains and the part with a higher limit of elasticity will acquire its 
original dimensions and will tightly bear against the mating surface of the other part. 

Fig. 1 illustrates a liner production process, in which the enclosure is made of a metal 
with a lower limit of elasticity and the tube is made of a metal with a higher limit of 
elasticity, and Fig. 2 illustrates a liner production process, in which the enclosure is made 
of a metal with a higher limit of elasticity and the tube is made of a metal with a lower 
limit of elasticity. Liners are manufactured as follows. 

Initially, the enclosure 1 is produced. After measuring the inner diameter of the liner 1, 
the outer surface of the tube 2 is machined to ensure a guaranteed clearance between the 
mating surfaces. After assembling the enclosure 1 and the tube 2, they are joined. This is 
done by deforming one of the mating parts — the enclosure 1 or the tube 2. Its 
deformation can be effected by using high-pressure fluids or gases or by forging, 
spinning, mandreling or other methods. 

Fig. 1 illustrates one of the possible versions of the method for joining the liner parts, in 
which the enclosure 1 is made of a metal with a lower limit of elasticity and the tube 2 is 
made of a metal with a higher limit of elasticity. In this case, it is the enclosure 1 which is 
subjected to plastic deformation. To this end, a spinning tool fitted with deforming rolls 3 
is mounted on a metal-cutting device, for instance, it is secured in the swivel workhead of 
a horizontal boring machine. Mandrel 4 is secured in the machine spindle, and a liner is 
mounted on the mandrel and fixed thereto by means of pin 5. 

After adjusting the deforming rolls 3 for a dimension smaller than the outer diameter of 
the enclosure (this is done experimentally according to the liner diameter, thickness of the 
walls of the enclosure 1 and the tube 2 and the mechanical properties of the metals used), 
the spinning tool is imparted a rotary motion V and the liner is imparted a translatory 
motion S with the result that plastic deformation of the enclosure 1 and elastic 
deformation of the tube 2 are effected. 

Due to differences in the mechanical properties of the metals, of which the enclosure 1 
and the tube 2 are made, plastic strains will develop in the enclosure, whereby its outer 
and inner diameters will be reduced and elastic strains will develop in the tube 2 and after 
the load is relieved the tube will acquire its original characteristics, the result being that 
high-quality tight joining of the liner parts will be effected. 
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Fig. 2 illustrates one of the possible versions of the method for joining the liner parts, in 
which the enclosure 1 is made of a metal with a higher limit of elasticity and the tube 2 is 
made of a metal with a lower limit of elasticity. 

The liner is mounted on a broaching machine so that one of the liner ends abuts against 
fixture 6. Mandrel 7 is inserted into the tube 2, and broach 8 is screwed into the end of 
the mandrel. The outer diameter of the broach is one size larger than the inner diameter of 
the tube 2. As in the above case, the interference fit of the broach 8 in the tube 2 is 
determined experimentally. When a feeding motion S is imparted to the mandrel 7, the 
tube 2 is subjected to plastic deformation and enclosure 1 is subjected to elastic 
deformation with the result that, as in the previous case, high-quality tight joining of the 
enclosure 1 and the tube 2 is effected. 
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Claim: 

A liner production method which consists in producing a tube and an enclosure, 
assembling them with a clearance and subsequently subjecting one of the assembled parts 
to plastic deformation and wherein the tube and the enclosure are made of metals with 
different limits of elasticity and the part made of a metal with a lower limit of elasticity is 
subjected to plastic deformation. 



•Drawings: 
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Fig. 1 
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Fig. 2 
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